Capsuloligamentous injury at the first metatarsophalangeal (MTP) joint is a common traumatic injury during physical activity, particularly on artificial turf. Mechanism of injury include excessive flexion, extension, or valgus stress. We report a non-operatively treated capsuloligamentous injury at the first MTP joint, which did not occur traumatically but developed by a stress-related mechanism in a collegiate rower.
MTP joint occurred with an insidious onset and aggravated during rowing activities. Differential diagnosis for a musculoskeletal injury to the 1st MTP joint included sprain/strain, infection, capsulitis, hallux rigidus, sesamoiditis, plantar fascia rupture, degenerative joint disease, dislocation, and fracture.
CASE REPORT
A 19-year-old female rower who sustained an overuse injury to her left 1st MTP joint was in her second year of competitive rowing and had no previous history of musculoskeletal injury to the forefoot. She felt initial discomfort around the great toe during rowing and erging (indoor rowing machine), but did not recall a specific traumatic event or onset of discomfort. Pain gradually increased and became sharp and more localized over the 1st MTP joint.
On the initial visit, there was no obvious swelling or tenderness over the 1st MTP joint. Active ROM at the 1st MTP joint was within normal limits compared to the uninvolved side. Manual muscle testing of the great toe revealed 4+/5 during flexion and 4/5 during extension. First MTP valgus/varus stress tests were negative and did not reproduce any pain. A manual fracture test (percussion test) was also negative. And, no neurological symptoms (decreased sensation, altered reflexes) were observed. Therefore, physiotherapy (cryotherapy, thermotherapy, electroThe 1st metatarsophalangeal (MTP) joint is a condyloid articulation of the 1st metatarsal head and the base of the proximal phalanx.
1) It is inherently unstable but a complex of soft tissue structures include joint capsule ligament, collateral MTP joint ligament, plantar MTP joint ligament, and suspensory ligament, as well as extensor and flexor tendons and two sesamoid bones.
2)
A capsuloligamentous sprain over the 1st MTP joint is commonly referred to as "turf toe".
3) Hyperextension is the most common injury mechanism, 1) and excessive flexion and valgus stress of the 1st MTP joint have also been implicated as possible mechanisms.
4)
The 1st MTP joint sprain usually occurs with rapid changes in direction, direct axial loading against a non-yielding solid object, and/or playing on the artificial turf. To control pain and increase ROM, therapeutic modalities and ROM exercises were done with active (assisted) big toe flexion/extension and calcaneal tendon stretch. Grade I and II joint mobilization at the 1st MTP joint and grade III and IV tarsometatarsal joint mobilization to increase ROM was also applied (Table 1) . Strengthening exercises including towel (1 m) crunches for the toe flexors and active heel raises for plantar flexors were also performed (Table   1) . A custom turf toe orthotics and turf toe taping were applied for activities of daily living and team practice (rowing, erging, and therapy, and iontophoresis) and oral non-steroidal anti-inflammatory drugs (NSAIDs) were prescribed to address pain (Table 1) .
Symptoms were slightly decreased (visual analogue scale, VAS;
worst at 5/10 and best at 1/10) over a treatment period of 4 weeks but she indicated pain continued to persist. Therefore, she was referred to the team orthopedic surgeon for further exam. Plain x-ray was obtained and indicated no fracture or abnormal bony malalignment (Fig. 1) . Under the impression of insidious onset of fever or fatigue. Passive ROM at the 1st MTP joint provoked pain, which may indicate that joint capsule structure is inflamed. The patient also reported that she had more pain with resisting the 1st MTP joint during the drive phase compared to the recovery phase.
External load that had to be resisted during the drive phase may have increased intraarticular pressure at the 1st MTP joint, resulting in pain. We believe that repetitive flexion and extension at the 1st MTP joint may have been a contributing mechanism to this injury.
Additionally hypomobility at the 1st tarsometatarsal joint may have possibly aggravated inflammation at the capsuloligamentous structure at the 1st MTP joint.
The patient's 1st MTP joint active ROM was within normal limit on both sides at the initial examination. During the second visit, however, ROM at the 1st MTP joint had bilateral asymmetry. This ROM deficit in the involved side is thought to be from persistent pain at the same structure. A recent study suggested that low back pain may be related to ROM asymmetry at the hip joint in rowers. 
